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and reviewing during a public comment period. All standards are 
updated or reaffirmed by the same process every five or six years. 
Requests for formal interpretations shall be processed in accor- 
dance with Section 7 of ASCE Rules for Standards Committees, 
which are available at www.asce.org. Errata, addenda, supple- 
ments, and interpretations, if any, for this standard can also be 


found at www.asce.org. This standard has been prepared in 
accordance with recognized engineering principles and should 
not be used without the user’s competent knowledge for a given 
application. The publication of this standard by ASCE is not 
intended to warrant that the information contained therein is 
suitable for any general or specific use, and ASCE takes no 
position respecting the validity of patent rights. The user is 
advised that the determination of patent rights or risk of infringe- 
ment is entirely their own responsibility. A complete list of 
currently available standards is available in the ASCE Library 
(https://ascelibrary.org/). 
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Tips for Using This Standard 


The standard provisions 
are contained in Chapters 1 
to 32. Standard provisions 
are mandatory. 


8.1 DEFINITIONS AND SYMBOLS 


8.1.1 Definitions 
BAY: A portion of the roof bounded by adjacent column lines 
or structural walls. 
CONTROLLED FLOW ROOF DRAIN: A roof drain 
esigned to intentionally regulate the rate of drainage. 
PONDING: The accumulation of water caused by the 
deflection of the roof structure, resulting in added load. 
PONDING INSTABILITY: Member instability caused by 

progressive deflection because of ponding on roofs. 
PRIMARY DRAINAGE SYSTEM: Roof drainage system 
rough which water is normally conveyed off the roof. 
CONDARY DRAINAGE SYSTEM FOR STRUCTUR- 
QADING (SDSL): Roof drainage system through which 
Nrained from the roof when the drainage systems listed in 
- " Q (a) through (d) are blocked or not working. 
Gray bars down the side in VARY MEMBER: For the purposes of Section 8.3, 


the provisions (bu t not the bers not having direct attachment to the columns. 
commentary) indicate sections 
with substantive changes from 
the previous editions of this 
standard, ASCE 7-16. 


CHAPTER 8 


RAIN LOADS 


The standard commentary 
is contained in Chapters 
Cl to C32. Standard 
commentary is intended to 
help you understand how the 


CHAPTER C8 


RAIN LOADS 


provisions were determined 


Equation (8.2-1). The hydraulic head shall be bases and how to apply them 


draulic test data or hydraulic calculations, assuming a fl 
corresponding to a rainfall intensity equal to or greater th 
15 min duration storm with return period (frequen 
given in Table 8.2-1. The ponding head shall be based on 
structural analysis as the depth of water caused by deflections 
of the roof subjected to unfactored rain load and unfactored 


dead load. 
R=5.2(d, + d, + dp) —* | 
R=0.0098(d, +d), + dp) (8.2-1.SI) 


8.3 BAYS WITH LOW SLOPE 


Free-draining bays and internal bays not 
accumulated rain load required by Section, 
adequate strength and stiffness to preclude pro 
(i.e., instability) and resist potential pondi 


This standard uses both 
customary and metric (SI) units. 
Customary units appear first, 
followed by SI units in parentheses. 
When numbered display equations 
have customary and SI versions, the 
one in customary units is numbered 


6.1 DEFINITIONS AND SYMBOLS 


C8.1.1 Definitions 
PRIMARY MEMBERS: Structural members having direct 
attachment to the columns, including girders beams, and trusses. 
SCUPPER: An opening in the side of a building (typically 
hrough a parapet wall) for the purpose of draining water off the 


qof area, plus one-half the wall area that diverts 


the roof, serviced_b Angle drain outlet in 
lrainage system [fé (m?)| 
cation factor 
cient related to primary members 

jent related to secondary members 

er for a primary roof drain, or overflow 
diameter for a secondary roof drain, 


Referenced consensus 
standards are listed at the end of 
each chapter of provisions, where 
they are listed by number with 
title, publisher, year of publication 
(and the sections that cite them). 
In text, they are mentioned only 
by number: AASHTO LRFD 
Bridge Design Specifications, 
ASME A17.1. 


4.17 CONSENSUS STANDARDS AND OTHER 
REFERENCED DOCUMENTS 


This section lists the consensus standards and other documents 
that shall be considered part of this standard to the extent 
referenced in this chapter. 

AASHTO LRFD Bridge Design Specifications, 7th ed., Amer- 


ican Association of State Highway and Transportation Officials, 
2014, with 2015 interim revisions. 

Cited in: Sections 4.5.3, 4.10.2, and 4.10.4 

ASME Al17.1, Safety Code for Elevators and Escalators, 
American Society of Mechanical Engineers, 2016. 

Cited in: Section 4.6.2 


like this: (Equation 8.2-1). The one 
in SI units is numbered like this: 
(Equation 8.2-1.SI). 


water over a parapet could serve as the 


likely leads to large rain loads and an ineffió 
such as this should be avoided, where possib 
team coordination. 

Rain loads are based on the condition of a blôs 
and other drainage systems (per Section 8.2) and 
duration storm with return period based on the risk categs 
of the structure. Therefore, the SDSL is of greater importance 
than the primary drainage system for the determination of rain 
loads. 

If the primary drainage system is a free-draining edge 
edge can also serve as the SDSL since it cannot be 
like internal drains or scuppers can. Otherwise, thy 
distinct from the primary drainage system. Ong 
so that activation of the SDSL can serve as ; 
blockage on the roof and the need for pro: 
primary drains. Similarly, the elevation 
least 2 in. (50 mm.) above that of the p 


Reference citations are listed 
at the end of each chapter of 
commentary, where they are 

listed by author and date with 
accompanying bibliographic 

information. In the text, these 
references are called out by author 
and date: Baber and Rigsbee 

(2010); Bodhaine (1968); and 

Carter (1957). 
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Complete hazard data in ASCE 7-22 is provided free to the user in the ASCE 7 Hazard Tool 
(https://asce7hazardtool.online/). See next page for more details. 


Supplements, errata, and interpretations may become available in the future. 
Please check for important new materials at https://doi.org/10.1061/97870784415788. 
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Tips for Using the ASCE 7 Hazard Tool 


asce7hazardtool.online 


The ASCE 7 Hazard Tool provides access to the digital data defined in the hazard Geodatabases required by this 


stand 


ard. The digital data required for snow, seismic, and tornado are available at https://asce7hazardtool.online/, 


and digital data is available for flood, rain, ice, and wind, as well. Digital data required for tsunami is available at 
https://asce7tsunami.online/. 


Risk Category 
and Soil Class 


Hazard specific 
Details, Summary, 
and Full Report 


Digit 


ASCE 7 HAZARD TOOL 
User input 
location 


Se 156 s 06 Sus 18 Sy 175 
So 117 noc PGAy 0.63 dawnt 


Datum of 1988 (NAVD 88) Sos 1.2 

EJER e “Morais 
Sank 

122.41964 Multi-Period Design Spectrum 


ASCE/SEI 7.22 


User input 


Salg) vs T(s) 


Multi-Period MCEp Spectrum San Mateo 


provided 


- (E 
Esti, HERE, Garmin, USGS, NGA, EPA, USDA, NPS ==) 


al Data 


The ASCE 7 Hazard Tool provides digital data required by ASCE 7-22: 


Ch. 5 Flood: Flood zone and static base flood elevation, plus direct links to additional information 

Ch. 6 Tsunami: Whether the site is in a mapped tsunami design zone per the ASCE Tsunami Design Geodatabase, 
and link to ASCE Tsunami Design Geodatabase if required for design 

Ch. 7 Snow: Ground snow load and winter wind parameter 

Ch. 8 Rain: Median 15-minute and 60-minute duration rainfall intensities for 100-year mean recurrence interval 
Ch. 10 Ice: Radial ice thickness with concurrent 3-second gust speeds and temperature concurrent with ice 
thickness due to freezing rain 

Ch. 22 Seismic: Seismic coefficients Ss, Si, Sus, Sm, Sos, Spi, Ti, PGAn, and Vs30, plus the seismic design 
category, as well as the multi-period spectrum, the multi-period MCEg spectrum, the two-period design spectrum, 
and the two-period MCE; spectrum 

Ch. 26 Wind: Three-second gust wind speeds at 33 feet (10 meters) above ground for Exposure Category C, 
including identification of hurricane-prone and wind-borne debris regions 

Ch. 32 Tornado: Tornado wind speeds for 1,700-, 3,000-, 10,000-, 100,000-, 1,000,000-, and 10,000,000-year 
MRI, and for 1-, 2,000-, 10,000-, 40,000-, 100,000-, 250,000-, 1,000,000-, and 4,000,000-ft,. target areas 
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PREFACE 


Prepared by the Minimum Design Loads and Associated Criteria 
for Buildings and Other Structures Standards Committee of the 
Codes and Standards Activity Division of the Structural Engi- 
neering Institute of ASCE 

ASCE/SEI 7-22 Minimum Design Loads and Associated Criteria 
for Buildings and Other Structures provides the most up-to-date 
and coordinated loading provisions for general structural design. 
ASCE 7-22 prescribes design loads for all hazards including 
dead, live, soil, flood, tsunami, snow, rain, atmospheric ice, 
seismic, wind, and fire, as well as how to evaluate load combina- 
tions. The 2022 edition of ASCE 7, which supersedes ASCE 7-16, 
coordinates with the most current structural material standards 
including those from ACI, AISC, AISI, AWC, and TMS. 

Significant technical changes include the following: 


* General Requirements 
o New target reliability tables for tsunami and extraordi- 
nary loads 
o Removal of importance factors for snow and ice due to 
risk category specific maps being provided 
o Expanded provisions for in situ load testing 
* Load Combinations 
o Revised load combinations to reflect changes in snow 
loads and new tornado loads 
o New alternative method for loads from water in soil 
o Load combinations for flood loads and atmospheric ice 
are now explicitly written out and numbered for im- 
proved reference and clarity 
* Dead and Live Loads 
o Reformatted lateral soil loads table for improved clarity 
New alternative method for loads from water in soil 
Terminology change from guardrail system to guard system 
Additions and clarifications to the live load table 
Updated crane load vertical impact force provisions 
including the use of bridge crane service classes 
o New provisions for emergency vehicle loads 
* Tsunami Loads and Effects 
o Clarification for inundation calculations for overwashed 
areas 
o Updated data for Hawaii and many populous locations in 
California, coordinated with the state agencies 
o New provisions for above-ground horizontal pipelines 
o Clarifications and new provisions for debris impact 
analysis 
o New provisions for loss of foundation strength and scour 
e Snow Loads 
o Ground snow loads have been revised to reflect more 
recent snow load data and reliability-targeted values 
o Method for estimating drifts revised to include a wind 
parameter 
o A more accurate estimation of the horizontal extent of 
windward drifts 
o Revised thermal factors to account current trends in roof 
insulation and venting 
* Rain Loads 
o Design rain load revised to explicitly consider a ponding 
head 
o New commentary for low slope roofs and drainage to 
existing roofs 


O O O O 


e Atmospheric Ice Loads 
o New risk-targeted atmospheric ice load data for the 
continental United States and Alaska 
e Seismic Design 
o Multi-period response spectrum data eliminates need for 
F, and F, coefficients 
o Increase in number of site class definitions 
pdated provisions for two-stage analysis procedures 
pdated provisions for calculating torsion impacts, in- 
luding irregularities (new Torsional Irregularity Ratio 
TIR) term] and accidental torsion 
pdated directional loading provisions 
pdated analysis procedure selection provisions 
pdated displacement and drift provisions 
pdated force equations for nonstructural components 
New provisions for penthouses and equipment and dis- 
tribution system support structures 
o New Lateral Force Resisting Systems: 
* Steel and Concrete Coupled Composite Plate Shear 
Walls 
* Reinforced Concrete Ductile Coupled Shear Walls 
* Cross-laminated Timber Shear Walls 
* Concrete Tabletop Structures 
o New provisions for Rigid Wall, Flexible Diaphragm 
buildings (big box stores/warehouses) 
o New and updated provisions for supported and inter- 
connected (coupled) nonbuilding structures 
* Wind Design 
o Updates to the wind speed maps along hurricane coastline 
o Removal of tabular methods for both the directional and 
the envelope procedures, and C&C 
o New provisions for MWFRS and C&C of elevated 
buildings 
o Updated and expanded provisions for roof and ground- 
mounted solar 
o Updated provisions grouped circular bins and tanks 
o Revisions to the (GC,) graphs for external pressure 
coefficients on C&C 
o Updates for wind tunnel testing and adoption of new 
edition of ASCE 49-22 
o New chapter for tornado provisions 
o New long return period hazard maps for wind and 
tornado 
* Digital Data Available for all Hazards 
o Required to use digital data for tsunami, snow, seismic 
o Provided for flood, rain, ice, wind, tornado 
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In addition to the technical changes, the 2022 edition of the 
ASCE 7 provisions are accompanied by a detailed commentary 
with explanatory and supplementary information developed to 
assist users of the standard, including design practitioners, 
building code committees, and regulatory authorities. 

ASCE 7 is an integral part of building codes in the United States 
and around the globe and is adopted by reference into the 
International Building Code, International Existing Building 
Code, International Residential Code, and NFPA 5000 Building 
Construction and Safety Code. Structural engineers, architects, and 
those engaged in preparing and administering local building codes 
will find the structural load requirements essential to their practice. 
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ASCE 7-22 is dedicated to Dr. Jon A Peterka, P.E., a leader in the development of codes and standards for ASCE 
who served on the ASCE/SEI 7 Minimum Design Loads and Associated Criteria for Buildings and Other Structures 
committee for several decades and was relied on for thoughtful guidance as the ASCE 7 wind load provisions 
evolved. Jon was a pioneer and community pillar of wind engineering. He was instrumental in the writing of the 
first version of ASCE 49 Wind Tunnel Testing for Buildings and Other Structures (and its antecedent, ASCE 
Manual of Practice 67). This service to our profession was only the tip of the iceberg in his passion for his work. 
Jon’s imprint can be found throughout this standard, certainly in the knowledge and methods he contributed but 
also in the spirit in which we strive to provide the information necessary to improve the transparency, consistency, 
and quality of wind load provisions and wind tunnel testing. 
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